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〈D,Θ,Q, q0, Σ, T 〉 J3K HMLNH






\hHU4!VhBSHU?dB K H-BZY[E/HdV1W d f
Þ Θ =@?OB K HIe¹aQe¢ÒfeKJcH±^iMaQLue¹ÒReKicaG^iAkjVhV1FaHNAX4lHnmoELNHU?n?=IVX4pV14 V ^
Þ Q =@?5A-4!VX4!HMqTEBZY^QPR4R=`BbHr?UH1BsV1WH¹iu^XJ%ÒReKica7PtAu4G\ q0 ∈ Q =@?dB K HIeKaUe¹ÒRe¬J]H.HKiu^2J]ÒReKica<f
Þ Σ =Z?rAv4!V14HMqTEBZY[^!PR4R=`BbHJ]HKÙU`QJ]ØwVÒ)^ J3K = w K =@?TB K Hk\o=@?@xNV1=Z4!B5Cu4R=aV14yV1WzA{?UH1B Σ? V1We¹aQÙUOuÒDJM^Òfe¹iMaQP-Au4G\yAe?UH1B
Σ!
V1WicOuÒfÙUOuÒ5Jc^Òfe¹iMaQPU|Xf<gV1L{HNAhw K Aw)B =aV14 a ∈ Σ ^=`B?PeKÕca7J%ÒROQWRVDàä~}
(a) = 〈p1, . . . , pk〉 ∈ P k  k ∈ N  =Z?AcBC)EFaHOV1WE,AXLUAXqcH1BSHMLM?)f






























wUAXFZFIH1\eB K H§LuV¥PsÒfe¹a7J%ÒReKicalV1WB K H-BLMAu4Q?=B=IVX4<f




























m = x ∧ x > 0
MSG!(m)
x := x − 1
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〈S, S0, Λ,→〉  âëfâ S ä¬à÷æ+à2âçDèEPÒfJ%ÒfVXP
 ä¶ã  òEæ _â&äóé¥åAéQäóçzâ S0 ⊆ S ä¬àç  âà2âçèeKaUe¹ÒRe¬J]H.PÒfJ%ÒfVXP Λ = Λ? ∪Λ! ä¬à&æ5àâ2ç(è äóé]á!uçè%ë'èXuç¢á!uç! &Jc^Òfe¹iMaQPAæ]é#"
→⊆ S × Λ× S
ä¬à&ç  â-ÒfWfJcaQPe¹ÒReKica$WfV2H¬J%ÒReKica%$
 zaMÒfOUe¹ÒReKYcV2HKgcS.ÒR`UV ud +PRV2ÐEJcaMÒfeK^XPi]ÓFJ]a$ ud 







































'  ')!*),0{; K H?MHUq{Au4B =wn?
V1WAu4>698
:,;3: S = 〈D,Θ,Q, q0, Σ, T 〉 =Z?
AX4c698,+,;3:
[[S ]] - 〈S, S0, Λ,→〉 ^,\hHMPQ4!H_\cAu?WVXFFaV J ?)
Þ B K Hr?UH1BVXW?)B`ARBbHU?t=@? S = Q× V ^
Þ B K Hr?UH1BVXW<=Z4R=`B =IAXF<?)B`ARBbHU?t=@? S0 = q0 × V0 ^ J =B K V0 = {ν ∈ V| Θ(ν) = true}
Þ B K He?MHXBkV1WTAhw_B =aV14Q? Λ = {〈a, π〉|a ∈ Σ, π ∈ Π .0/ 132 465 } ^AXF@?MV wUAXFZFIH1\ B K Hp?UH1BvV1WY%J]HKOUVXL Jc^ÒReKicaQP9^3=Z?TE,AuL)B=B=IVX4!H_\ =Z4!BSV B K H?UH1B? Λ? VXWY%J]HKOUV¥LûeKaUÙUOuÒ_PcAX4,\ Λ! V1WY%J]HKOUVXL$icOUÒRÙUOuÒ_PN^!?9Cw K B K AB3WV1L # ∈ {?, !} ^ Λ# = {〈a, π〉|a ∈ Σ#, π ∈ Π .0/ 1728495 } f
Þ → =@?dB K Hr?q>AXFZFIHN?9BLNHMFIAB =aV147=Z4 S × Λ× S \hHMPQ4!H_\;:9YB K HWV1FZFIV J =Z4vL)CoFIHu
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q>HU4B=@?{A ?UHBACHU4GwUH7V1WdAXF`BbHMLn4iARB =Z4?)B`ARBbHU?{Au4G\
C AuFChH_\ Ahw)B=IVX4Q? s1 α1→ s2 α2→ · · · sn−1 αn−1→ sn fz2@WROUa =@?vAyL_Cu4 WILMAX[qcHM4BkB K ARB?9BbAXL_B?t=Z4eAu4=Z4R=`B =IAXF<?)B`ARBbHuf
ö PÒfJ]ÒRV eKP ëRâ_æcã  æ/ôKâe¢ÓDe¢Òe¬P»Òf`UV+HKJMPsÒ½PÒfJ%ÒfV<icÓJ WfOUa.Ú-ÏQicW½J PRVXêxOUVXaQ^V σ =






∃s1, . . . sn+1 ∈
S. s = s1
α1→ s2
α2→ · · · sn
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	D $S>!+[R.10T; K H&ÒRW_Jc^V{V1WA>L)Co4 ρ =Z?kB K HrELUV9xNH_w_B =aV14V1W ρ VX4 Λ! ∪ Λ? f; K Hr?MHXBsV1WB LUAhwUHN?V1W3AX47698
















(S , F )
Ú
ö a  ud ½eKP "câ2çzâëòDäóéQä¬àçä¶ãe¹ÓeKa÷VXJM^_`÷HKib^XJ%Òfe¹iMa.SQÒf`UV'ÕMOQJ]W_LUPi]ÓµÒR`QV'ÒfWfJcaQPe¹ÒReKica7P
HKJcØ7VXH¹HKVXL+Øbg÷Òf`UV»PfJ]Ð5VJc^ÒReKicaßJ]WfVEÐ'OUÒROQJcH¹HKg<V2ñU^HKOQPeKYcVMÚ ö HKHÒf`UV ud  ^2icaQPReKLUV2WfVXL
e¹a?Òf`UeKP»ÙQJ]ÙwV2W$J]WfV÷LuVÒfV2WfÐ5e¹aUe¬PÒRe¬^]Ú  za?Òf`UV½ÓÔOUHKHYMV2W_PeKica:íKî&
XðSÐ5iMWRV½ÕMV2aUVXWfJcH  ud 
J]WfV§JcHKPRi^2icaQPReKLUV2WfVXL ¶aUica7LuVÒfV2WfÐDeKaUe¬PsÒfeK^  ud Ö-e¢Òf`eKaxÒRVXWRaQJcH°Jc^Òfe¹iMaQP Ú ö PgbÐØ7iMH¹e¬^
"câ2çâ2ëòäóé7ä¬à2æ%çä¶è%é?icÙwV2W_J%Òfe¹iMa.SÖ-`Ue¬^_` ^2icaQPReKPÒfP»e¹a ÒRW_J]aQPÓÔicWfÐ5e¹aQÕ J aUiMaQLuVÒfV2WfÐ5e¹aUe¬PÒRe¬^
 ud eKaxÒRiEJ5LuVÒfV2WfÐ5e¹aUe¬PÒRe¬^IiMaUV`QJnYbe¹aQÕ'Òf`UVPRJcÐ5VPRVÒ-icÓ±ÒRW_Jc^2VXPXSbeKP-JcHKPRi5ÙUWRV¥PVXaxÒRVXL.Ú
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 $! )  #"%'%$& T&_(c*<+-*.X0Qg!VXL
j = 1, 2
^B K H5B J Vt698
:,;3: Sj = 〈Dj =
Vj ∪ Pj , Θj , Qj , q0j , Σj , T j〉 J =B K \ARB`A Dj Au4G\AXF E K A :hHXB Σj = Σ?j ∪ Σ!j AXLNH^iMÐD×ÙQJ%Òfe¹ØUHKVO=ZW
















:<;3: 〈D,P,Θ,Q, q0, Σ, T 〉 B K ABvwNV14Q?=Z?)B?cVXWB K H5WV1FZFaV J =4cHMFaHMqcHU4!B`?) V = V1 ∪ V2 ^ P = P1 = P2 ^ Θ = Θ1 ∧Θ2 ^ Q = Q1 ×Q2 ^








Σ! = Σ!1 = Σ
!
2
; K Hk?UH1B T VXWBLMAu4Q?=B=IVX4Q?V1WdB K HwUV1qTEVX?UH_\{?SYQ?)BbHUq =Z?TB K Hr?q>AXFZFIHN?9B3?UH1B\hHMPQ4!H_\;:9YyB K HL)CuFaHX
〈q1, a, G1, A1, q
′
1〉 ∈ T1 〈q2, a, G2, A2, q
′
2〉 ∈ T2
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)!3.10t= C HU4 S = 〈D = V ∪P,Θ,Q, q0, Σ = Σ!∪Σ?, T 〉AX4698
:,;3:!^B K HPO7PÙwV2aQPReKica 698
:,;3: Sδ =Z?cB K H7BC)EFaH 〈D = V ∪ P,Θ,Q, q0, (Σ! ∪
{δ}) ∪Σ?, T ∪
⋃






































m = x ∧ x > 0
MSG!(m)
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ψ   V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 $(*$ _>!>o.X0r254	V :o?MHUL C HML=@?vA \hHXBbHMLnqv=4Q=Z?)B =wk698
:<;3: ω BbV1HXB K HUL
J =B K AT?UH1B3V1W3\H_\o=wMARBbH_\-FIVRwMARB =aV14Q?±ä¶è]ô¹æ%çzâ ω ⊆ Qω ^ J3K = w K AXLNHr\hH9Ah\oFaVRwh?  4!V-VhCRB Vo=4eBLMAu4Q?D=`B =aV14i?  f254eV :u?UHML C HML (ω, ±ä¶è]ô¹æ%çzâ ω) =@?rwUV1qTE,ARB =3:XFaH J =`B K AX4698
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ÔVñU^2V2ÙuÒÓÔicW§Òf`UVDÓ¶Jc^ÒÒf`QJ%Ò   
\eKaUÙUOuÒ'^XJ]WfWReKVXPIJ$ÙQJ]W_J]Ð5VÒfV2W
p ≥ 0
Ú ö a  Ud 
PRJ]ÒRe¬PsÑQV¥P-J]a$icØQPRV2WfYcVXWe¹ÓaUi5ÒRW_Jc^2VIicÓÒf`UV ud »eKP-WfVX^2icÕMaUeKPRVXL»ØbgEÒR`UV&iMØQPRV2WfYcV2W¥Ý
'  ')!#"	 $D&)(c*<+-** '6)/ (*$ _>!>o.X0g!VXLcAX4	698
:,;3:
S
AX4G\ AX4 V :[























































































































































`UV2WfVÒf`QJ%ÒDe¢Ò5eKPÐ5iuLuV2HKH¹V¥LßØbgßJ]a  ud  }^ÓsÚ3]IVÑQaUe¹ÒReKica ø Úd`UVaUi]Òfe¹iMaQPi]Ó-ÒRW_Jc^2V
J]aQLêMOQe¹V¥PR^2V2aQ^2VIJ]WfVLuVÑQaQVXLEÓÔiMW  ud   OQPÒ-JMPAÓÔiMW  ud lÚud`UV§e¹Ð5ÙUHKV2Ð5V2axÒ_J%ÒReKicaeKP
JcPfPOUÐ5V¥LÒfiDØwVEäóé%áuçã_è]òFálô¹âçzâ2SUe}Ú VcÚKSQJcH¹H°e¹ÒfP-eKaUÙUOUÒfPFJcWRVV2a7J]ØUHKVXLe¹a½JcH¹H.PÒfJ]ÒRVXPXÚ







































e¹a ÒR`UV  Ud 
Sδ
}ÏeKÕcOQWRV ø ÚAÏUicWDÒf`UV÷PRJcÐ5VWfVXJMPiMa.SÒR`UV$ÒRW_Jc^2V


































JcaQLEÒf`UV')	+/)$WRVXHKJ]ÒReKicaLUVÑQaUV¥LeKauVX^Òfe¹iMa ú Ú #"¶J5^2JcaUicaQeK^XJ]H7ÒRVXPÒRVXW(ÓÔicW-JPRÙwVX^×
e¢Ñ7^XJ%Òfe¹iMa Ö-e¹ÒR`?WfVXPRÙ7V¥^ÒEÒfi J<ÕMe¹YMV2a WRVXHKJ]ÒReKica?J]HKH¹i%ÖFPXSµeKa ÙQWReKaQ^eKÙUHKVcSµÒfi LuVÒfVX^ÒV2YcVXWRg
e¹Ð5ÙUHKV2Ð5V2axÒ_J%ÒReKica$Òf`QJ%ÒLue¬PfJ]ÕcWfV2V¥P(Ö-e¢Òf`Òf`UVPRÙ7V¥^e¹Ñ7^2J]ÒReKica½Jc^X^icW_LueKaUÕÒRiDÒR`UV'WRVXHKJ]ÒReKica Ú



















'  ')!#"  $) @ " @<
	+/)   "& ')!.X0 t= C HM4 M = 〈D,Θ,Q, q0, Σ, T 〉 A-\H1BbHULMqk=Z4R=@?9B= wt698
:,;3:!^GB K H-iMOuÒRÙQOuÒF^icÐ5ÙUHKVÒfe¹iMa7V1W M =Z?rB K H
698
:,;3: Σ!(M) = 〈D,Θ,Q∪
















S-J ÒRW_J]aQPRe¢Òfe¹iMa Ö-e¢Òf` iMWReKÕceKa
q
SLuVXPÒReKaQJ%Òfe¹iMa










¶LuV¥JcLuHKiu^_Ü.H¹iu^XJ%ÒReKica  æ%äóôM Únd`UVicOuÒfÙUOuÒ×z^iMÐ5ÙUH¹V2ÒReKicaicÓQJ]a Ud  M ^2J]a'Ø7V(PVXV2a'JMPJ]aEicØ7PVXWRYMV2W¥S]ØbgD^_`UibixPeKaUÕ











Iδ |= (Σ!(Sδ), {FailSδ}))
$





































ω × {  æ]äóôM} SLuV2aUicÒRV¥L<Øbg±ä¶è%ôKæ%çzâ  æ%äóô ω||Σ!(M) Ú d`QV(PROUØQPf^Wfe¹ÙUÒe¬PicÐ5e¢ÒRÒRV¥LÖ-`UVXaUV2YMV2We¢Òµe¬P^2H¹V¥J]W±ÓÔWRiMÐ:ÒR`UV^iMaMÒfVñbÒXÚ

















δ). Iδ |= (
çzâàç
(S , ω),







V2axÒRVXWfP.JHKiu^2J]ÒReKicae¹a ä¶è%ô¹æ]çâ  æ%äóô    .   S ω  























{  æ%äóôM} WfVXPROUH¹ÒfPIe¹a J»LuelV2WfV2axÒ§iMØQPRV2WfYcV2W¥Ú! VDLUV2aUicÒRVDØxg  æ%äóô ω||Σ!(M)
ÒR`UV5PRVÒ
(Qω \±ä¶è%ôKæ%çzâ
ω) × {  æ]äóôM} Ú7d`UV&POUØ7PR^2WReKÙuÒ-eKPFicÐ5e¢ÒRÒRV¥LÖ-`QV2aUVXYcV2W(Òf`UV^iMaMÒfVñbÒ-eKP^HKVXJ]W¥Ú










(S , ω),  æ]äóô    .   2 S  ω 5 ) ⇒ ¬(I '*)	+,) S)
2AWRiMÙ7ixPe¹ÒReKica ø PRJnguPIÒR`7J%ÒÖ-`UVXa çzâàç
(S, ω)
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ä¶è%ô¹æ]çâ    .   2 S  ω 5 ) ⇒ Iδ 6|= (ω, ±ä¶è]ô¹æ%çzâ ω) ∧ Sδ 6|= (ω, ä¶è%ô¹æ]çâ ω) f
2AWRiMÙ7ixPe¹ÒReKica ú PRJnguPÒR`QJ]ÒÖ-`QV2a+çâàç
(S , ω)






















ÓÔWRiMÐ Òf`UVßPÙwVX^2e¢Ñw^2J%Òfe¹iMa.S(e}Ú VcÚKS(ÒR`UVXg icaUHKg ^icaxÒ_J]eKaùÒRW_Jc^2VXP»i]ÓÒf`UV PRÙwVX^e¹Ñ7^XJ%ÒReKica±Ú ö a
e¹Ð5ÙUHKV2Ð5V2axÒ_J%ÒReKica½ÐEJngicaUHKgYbeKicH¬J%ÒfVJ5ÙUWRiMÙ7VXWÒsgÖ-e¢Òf`UicOUÒ sî&icW  ø iu^X^OUWfWReKaUÕEÖ-`UVXa
e¢ÒµVñuV¥^OuÒfVXPJFÒfWfJM^VÒR`QJ]ÒLUe¹YMV2WfÕcVXPJ%ÒµPRicÐ5VÙwiceKaxÒÓÔWRiMÐ:ÒR`UV-PRÙ7V¥^e¹Ñ7^2J]ÒReKica'ØbgJca»äóé%áuç}ì


























x := x− 1
MSG?(m)
m = x ∧ x > 0
m = x ∧ x > 0
MSG?(m)
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 æ%äóô¹Ú ÒDPR`UicOUH¬L ØwVêMOQe¢ÒfV$^2H¹V¥J]WÒf`QJ%ÒEJ]aûVñUJc^ÒD^iMÐ5ÙUOuÒfJ]ÒReKica i]Ó-ÒR`QeKP5PRVÒicÓIPÒfJ%ÒfVXPeKP
e¹Ð5ÙwiMPfPeKØUHKV$eKa ÕcV2aQV2W_J]HÚTi%ÖVXYcVXWXSÒR`UVXWRV$Vñue¬PsÒ5ÒfVX^_`UaUe¬êxOUVXPDÒf`QJ%ÒJcH¹HKi%Ö=ÒRiß^2icÐ5ÙUOuÒfV
J]ai%YcVXW×zJ]ÙUÙQWRinñueKÐ5J]ÒReKicaicÓµe¢Ò¥Ú  V`UV2WfV&OQPRV&icaUVPOQ^_`$ÒfVX^_`UaUe¬êxOUVØQJMPV¥L$ica½J]ØQPÒRW_Jc^Ò
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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l, q
B J V FIVRwMARB =aV14Q?cVXWdAu4698
:,;3:
S
^ J H7?nA9Y 〈l, ϕl→q〉 =@?cA+PgbÐØ7iMH¹e¬^^icWfVXJM^_`QJ]ØQH¹V$PsÒ_J%ÒRVeWVXL q =ZW ϕl→q =@?>AWV1LnqcCuFIAcV14B K H C AuL=IA :uFIHN?V1W
B K Hd698
:,;3:l?9Cw K B K ABD^!=ZWA{?)B`ARBbH-V1WtB K HTWV1Lnq 〈l, v〉 =Z?wUV1LNHNAw K A :uFIH
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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 G.10g!VXLsAX4v698
:,;3:
S
AX4G\Au4>V :u?UHML C HML (ω, ±ä¶è]ô¹æ%çzâ ω) WILNV1qB K Hr?UH1B Ω(Sδ) ^QFaH1BálëUuéwâ (S , ω) :hH-B K H698
:,;3:lwUV1qTECQBbH_\cAo?tWV1FZFIV J ?_f
Þ PRLM?9BD^sB K Hv698




Σ = Σ! ∪ Σ?
=`B?OAuF E K A :H1B'^
J3K HMLNH Σ! = Σ?S AX4G\ Σ? = Σ!S ∪ {δ} f +/H1BzAuFZ?UV éwã_è]éwã /∈ L :HdA-4!H J FaVwUAB=IVX4<fÞ B K HU4G^hWV1LH9Ahw K FIVRwUAB =aV14 l ∈ L ^AO?'YRq :V1FZ= w




ä¶è%ô¹æ]çâ  æ%äóôG=@?{wUVXqTECRBbH1\if+H1B ϕl \hHU4!VhBSHB K HvWV1LnqcCuFIA∨
q ∈  /     ∪  /    
	 7/  ϕl→qÞ 4!HnmGBD^RWV1LHNAw K FaVRwMAB=IVX4 l ∈ L VXWsB K H5698
:,;3:!^iAX4,\>H9Ahw K BLMAu4Q?=B=IVX4 t ∈ T V1WB K H698








=Z?dCu4i?nARB =@?DPiA :XFaH_^,B K HM4 t =@?5HMFZ=Zqk=Z4iARBbH_\{WILNV1q T ^
∗






B K H5iC[AuL9\cV1W t :H_wNV1qcHU? G ∧ ϕl
∗
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}÷icÙwV2W_J%ÒReKica ^2icaQPReKPÒfP»e¹aùLUVÒRV¥^Òfe¹aUÕ ÒRW_J]aQPRe¢Òfe¹iMaQPÖ-`QiMPRVÑQWReKaUÕ HKVXJMLUP5Òfi
PsÒ_J%ÒRV¥PÖ-`UV2WfVÒR`QV ±ä¶è%ôKæ%çzâFJ]a7L ä¶è%ô¹æ]çâ  æ%äóôuPRVÒfPFi]ÓH¹iu^2J]ÒReKicaQP-JcWRV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ÛJM^
ÒRibicHí¹î ú ðÚ. Ó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sOQPRV2HKVXPfP ÒRW_J]a7Pe¹ÒReKica?e¬PH¬J]ØwV2HKH¹V¥L?Øxg?J]a"èuuçáuç}SAÒR`UVXa e¢Ò$Ð5Jng
Ø7VWfV2Ð5i%YMVXL½ÓÔWficÐÒR`UVÒRVXPÒ'^2JMPV }JÒRV¥PsÒ'^XJcPRV5^2icaxÒRWficH¬Pe¹ÒfP&iMOuÒRÙUOUÒfPXS±`UVXaQ^VMS.e¢ÒÐ5Jng
LuVX^2eKLuVIaUi]ÒÒRiÙwV2WRÓÔicWfÐ JcaEicOuÒfÙUOuÒ(e¢Ó.YbeKicH¬J%ÒReKica7Pµi]Ó°Òf`UVÙUWficÙwV2WRÒsg^XJ]aUaQi]ÒØwVILuV2ÒRV¥^ÒRV¥L
J%ÓóÒRVXWRÖJ]W_LUP ÚIa?Òf`UV\icÒR`UVXW»`QJcaQL°SIäóé%á!uç}àE^2J]aQaUi]Ò»ØwV\ÙQWRVXYcV2axÒfVXL ÓÔWRiMÐ iu^X^OUWfWReKaUÕ7S
`UV2aQ^2VcSwÒR`QVÒfWfJcaQPRe¢Òfe¹iMaQPH¬J]ØwV2HKHKVXL<Øxgßäóé]á!uç}àSwØbg½Ö-`Ue¬^_`÷Òf`UV ±ä¶è]ô¹æ%çzâJ]aQL ±ä¶è]ô¹æ%çzâ  æ]äóôPV2ÒfPFicÓµH¹iu^2J]ÒReKicaQP^2J]aQaUi]ÒØwVWfVXJM^_`UVXLJ]abg$Ð5icWfVcSQJcWRV&WfV2iMWReKV2axÒRV¥LÒRi»J5aUVXÖ H¹iu^XJ%ÒReKica±S
^2J]HKHKVXL éwã_è%élãÚuN-V¥Jc^_`UeKaUÕ éwã_è%élã(LuOUWfe¹aUÕ'ÒRV¥PsÒVñuVX^2OuÒReKica»eKP(eKaMÒfV2WfÙUWfVÒRV¥LJcP(JYcV2W_Lue¬^Ò¥Ý
&N +,)! +QÝuYbeKicH¬J%ÒReKica7Pi]Ó±Òf`UV&ÙUWficÙwV2WRÒsg^2JcaUaUi]ÒFØwVLuV2ÒRVX^ÒRV¥L$JcabgEÐDiMWRV













Þ  Ó p > 0 SwÒf`UVDPRVXêxOUVXaQ^V START (p) · STOP V2ñu`Ue¹ØQe¢Ò_P&J»aUiMau×z^icaUÓÔicWfÐ5JcaQ^V'Ø7V2×ÒsÖVXV2aeKÐ5ÙUHKV2Ð5V2axÒfJ]ÒReKica¶Ö-`UeK^_`Jc^2^2V2ÙuÒ_P°Òf`UeKPPRVXêxOUV2a7^V±J]aQL'PÙwVX^2e¢Ñ7^XJ%Òfe¹iMaÔÖ-`Ue¬^_`
LuibVXPIaUi]Ò&Jc^X^VXÙuÒIe¹Ò Ú.d`UeKP§PRVXêxOUV2a7^V'e¬PJ]H¬PiJÖ-e¹ÒRaUV¥PRPIÓÔicWIÒR`QVYbeKicH¬J%ÒReKica½icÓAÒR`QV
ÙUWficÙwV2WRÒsgØbgEÒR`UV&eKÐ5ÙUHKV2Ð5V2axÒfJ]ÒReKica.ÝbÒf`UV&YcVXWfLUeK^Òe¬P ä¶è%ô¹æ]çâ  æ%äóô¢ì
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e¹HKH¹O7PsÒfWfJ]ÒRVXP(Òf`UVJ]ÙQÙUWRixJc^_`iMa½JH¬J]WfÕcVXWVñUJ]Ð5ÙUHKV óÒR`QV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icØQPRV2WfY%J%ÒReKica S°Ö-`UVXWRV¥JcP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^XJcPRVcÚ






PÙwVX^2e¢Ñ7^XJ%Òfe¹iMa.Ú][½icWfV2i%YMV2W¥S2ÒfVXPÒAÙUOUWfÙ7ixPV¥Pµ^2JcaØwVF^H¬JcPfPe¹ÑQV¥LJMPëRâ_æcã  æ,2äóôäóç -ÙUWficÙwV2WRÒReKVXPXSÖ-`UeK^_`'`QJnYcVAJca&VñUJc^ÒRHKgIiMÙUÙ7ixPe¹ÒRV(PVXÐEJ]axÒRe¬^2P.ÒRi-Òf`UVPfJ%ÓÔV2ÒsgIÙUWficÙwV2WRÒReKVXP^iMaQPe¬LuVXWRV¥L`UV2WfV
ÔWfVXJc^_`7J]ØUeKH¹e¹ÒsgEÙUWficÙwV2WRÒReKVXP-JcWRV§aUV2ÕxJ%Òfe¹iMaQPi]ÓPRJ]ÓÔVÒsgÙUWficÙwV2WRÒReKVXP Ú
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